





The University of Hong Kong 2016



The University of Hong Kong 2016



IN-Vivo synthesis of DNA nanostructures
for disease diagnosis through miRNA-
induced structural transformation
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Design Criteria

Biocompatible

Easily modifiable

Can be synthesised by bacteria
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Important biomarkers
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Important biomarkers

Nsa-MmiR-34b-3p

5 - UAGGCAGUGUCAUUAGCUGAUUG -3

Pre-manifest + ongoing Huntington’s disease

MIRNA
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The tetrahedron

Seeing is believing.
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Seeing is believing.
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The tetrahedron

MIRNA target
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The tetrahedron



The tetrahedron

ABTS”

G-quadruplex




<t The tetrahedron

Our Inspiration
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The tetrahedron




The tetrahedron

Reduced non-specific binding

Efficiently endocytoseo Smaller, simpler than

DNA origami

Significant nuclease

resistance
Great potential to be

synthesized in vivo

Easily immobilizeo
on surface
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CAGCAGCAG

CGTGCAGCTAGTAGTACT
TCGTCGTC

CCACGTCGATCATCATGAG
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Results

GCAGCTAGTAGTACTCAGCAGCAG
C GTCGATCATCATGAGTCGTCGTC 02
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Results
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ATGGCACCCAGTGGAGTTAGACCCTGATTG
CAAUCAGGGUCUAACUCCACUGGGUGCCAU

GCTGCTIGGGATGG( JATCACCTCAATCTGGGTTGGGTGATGC
CTACG

CGACG """ 77
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Tetrahedron
Input

Random input
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Results
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Absorbance against input
concentration
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10.5-5ng/ pl] [RNA input] (nM]}



Absorbance against input
concentration

y=0.0009x+0.1298(R*=0.97/39]
LOD=1/7.2nM

0.115
Typical serum conc. = /2-7/20nM 0 125 25 375 50 625 75 875 100

[0.5-5ng/ pl] [RNA input] (nM]
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Device



Device

prefix suffix
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Device

BBa_J23100 /

ssDNA HTBS




The University of Hong Kong 2016

Future Work
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Future Work
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Future Work

Fasily immobilized
on surface



Future Work

\

Fasily immobilized
on surface

Paper diagnostics
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Future Work

Method A

Method C

Sensitivity

| - specificity
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Future Work
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Future Work

Lower error of per-base synthesis
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Human Practices

Synbio with humanities



Human Practices

Synbio with humanities
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Human Practices

The University of Hong Kong
FBAR

GENETIC TR, TION -
How Does It Work?
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Human Practices

Risk Assessment
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En route from 0 to 1.



Our journey

Loading:
150nM, 6ulL
w/ NEB Loading Dye
- Staining:
- Gel Red, post-staining, 30 minutes
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Our journey
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Loading:

luM, oulL

w/ NEB Loading Dye

Staining:

Gel Red, post-staining, 30 minutes
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Cconcerns



Our journey

Cconcerns
R




Loading:

TuM, bulL

w/ NEB Loading Dye

Staining:

Gel Red, pre-staining in loading mixtures




Our journey

Ladder

Other substances

Bromophenol blue
Cyanol

UV Shadows

Uv
*“—shadow




Loading:

luM, bulL

w/ self-made Loading Dye
(Glycerol + Gel Red])

Staining:

Gel Red pre-stained in loading dye
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